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Abstract: This paper amphasizes the need for a much more vigorous reorientation of Research and 
Development. Governments, research institutions as well as farmer’s organizations should advance low-cost, 
locally adapted technological development that improves both the overall productivity and the environmental 
and social sustainability of more extensive and traditional knowledge-based farming systems. Research should 
be re-oriented towards the needs of small-scale and family farmers and sustainable agriculture, and it should 
become more farmer-led. In addition, research should professionalize the exchange of traditional knowledge, 
because in times of global environmental change and fast-evolving economic restructurings, traditional 
knowledge, sustainable farming practices, and small-scale marketing strategies must be constantly improved by 
inter-cultural learning and information sharing. 
 
INTRODUCTION 
 
The concept of sustainability was introduced in the early 80's by Lester Brown, founder 
of the Worldwatch Institute. He defined a sustainable society as one that is "able to satisfy its 
needs without diminishing the chances of future generations." [1]. The report of the World 
Commission of Environment and Development, the so called "Brundtland Report", used after 
a few years the same definition to present the notion of sustainable development: "Humankind 
has the ability to achieve sustainable development - to meet the needs of the present without 
compromising the ability of future generations to meet their own needs" [2]. The definitions 
of sustainability are important because they are a reminder of the responsibility to pass on to 
the future generations a world with as many opportunities as the one we inherited, but also to 
pass over generation the local knowledge we inherited from our ancestors. 
 
DEVELOPMENT AND SUSTAINABILITY 
 
In its original meaning, "development" identifies a fundamental characteristic of all life. 
Over the past twenty years, a scientific understanding of life has emerged at the forefront of 
science, clarifying the roots and basic dynamics of the process of development. 
One of the basic characteristics of life is that living systems are open systems. They need 
a continual flow of energy and matter (air, food, water, etc.) to stay alive. The detailed 
dynamics of this flow of energy and matter have been studied in great detail over the past two 
decades, leading to a very important discovery. 
Living systems generally remain in a stable state, but every now and then an open 
system will encounter a point of instability, in which there is either a breakdown or, more 
frequently, a spontaneous emergence of new forms of order. This spontaneous emergence of 
order at critical points of instability (often referred to simply as "emergence") is one of the 
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hallmarks of life. It has been recognized as the dynamic origin of development, learning, and 
evolution. In other words, creativity—the generation of new forms—is a key property of all 
living systems. 
This new understanding shows us that development is a fundamental property of life. All 
living systems develop; life continually reaches out to create novelty. What is created depends 
on the systems' internal structures. And since these internal structures change in the process of 
development, the path of development when new order emerges is a path of ongoing 
structural changes. 
DEVELOPMENT AND GROWTH 
 
We know from the life sciences that the development of living systems includes periods 
of rapid physical growth—e.g., the period of a young organism, or the early phase of an 
ecosystem that is characterized by rapid expansion and colonization of the territory. This 
rapid growth is always followed in organisms by slower growth, maturation, and ultimately 
decline and decay. 
When we study nature, we can see quite clearly that, although growth is a central 
characteristic of life, indefinite and unrestricted growth is not sustainable. For example, 
cancer cells grow rapidly, but the growth is not sustainable. It is important, however, to 
realize that there can still be development without physical growth, because there can be 
learning and maturing. 
Analysing the concept of development as it is used by corporate economists and by 
politicians [capra], the first thing he noticed is the different grammatical use of the verb "to 
develop." In the life sciences, "develop" is used as an intransitive verb: All living systems 
develop; living organisms develop; people develop. Economists, by contrast, use the verb 
"develop" as a transitive verb: "People develop things." As [Kapra] undelined, "the concept of 
Southern or "Third World" development rests very uneasily between those two meanings". 
First of all, it is a very recent concept. Before the Second World War no one would have 
thought of development as an economic category at all. But after World War II, it was almost 
always used in a transitive sense. People developed the concept of The Third World, without 
any perception of the power relations involved in that concept. Another extraordinary 
phenomenon is the categorization of the entire world into a single dimension. Countries and 
people are "developed," or they are "developing," or they are "underdeveloped."  
The huge diversity of human existence is concentrated into a single dimension called 
"development," which is very often measured simply in terms of income. "It should be 
staggering that we, as intelligent people, living in this extraordinarily diverse world, have 
allowed such an intellectual construct to become so powerful" [capra]. 
When we look at the concept of economic development in more detail, we can identify 
three basic characteristics: 
1. Development is a Northern concept. The countries that are "developed" are those that 
have adopted the Northern industrial way of life. It is a profoundly monocultural concept that 
totally ignores the need for diversity. 
2. Development means economic development. No other social aspirations or cultural 
values are allowed. If local culture can't coexist with it, they are overridden. 
3. Economic development is a top-down process. Decisions and control rest firmly in the 
hands of experts, managers of international capital, bureaucrats of state governments, the 
World Bank, the IMF, etc. 
This narrow notion of economic development is enforced by stringent rules, set up by 
the WTO and the other global financial institutions. These free trade rules "assure that trade 
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is not free, but is a one-way street, where the Southern countries are forced to open their 
markets to the North, but are often prevented by steep trade barriers from successfully 
exporting their goods" [capra]. 
The global economy is a network of computers programmed according to these rules. 
Underlying all the rules is a single fundamental principle, the principle that money 
should take precedence over anything else—human rights, democracy, environmental 
protection, or any other value [wto-human rights]. But the same electronic networks of 
financial and informational flows could have other values built into them. The critical issue is 
not technology, but politics. 
AN ALTERNATIVE VIEW OF DEVELOPMENT 
At the turn of this century, an impressive global coalition of NGOs formed around the 
core values of human dignity and ecological sustainability. This coalition is known as the 
global civil society. At several worldwide gatherings, known as the World Social Forums, 
civil society leaders have proposed a set of alternative trade policies, including concrete and 
radical proposals for restructuring the global financial institutions, which would profoundly 
change the nature of globalization. Their proposals embody a notion of development that 
includes the values of human dignity and ecological sustainability [capra, altii]. 
 
 
 
 
 
Figure 1 
Graded integration of individuals in family, community and land 
 
The alternative view of development proposed by the global civil society sees 
development as a creative process, characteristic of all life, a process of increasing capability, 
in which the most important thing one needs is control over local resources. 
In this view, the development process is not purely an economic process. It is also a 
social, ecological, and ethical process—a multidimensional and systemic process. The 
primary actors in development are the institutions of civil society—NGOs and other 
associations based on neighborhood, or on common interests. 
Because people are different and the places in which they live are different, development 
could be expected to produce cultural diversity of all kinds. The process whereby it will 
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happen will be very different from the current global trading system. It will be based on the 
mobilization of local resources to satisfy local needs, and it will be informed by the values of 
human dignity and ecological sustainability. Living sustainably means recognizing that we are 
an inseparable part of nature, of human and nonhuman communities, and that enhancing the 
dignity and sustainability of any one of them will enhance all the others. 
 
 
Figure 2  
Modeling the real system in int's entire complexity 
 
We are faced today with a whole series of global environmental problems which are 
harming the biosphere and human life in alarming ways that may soon become irreversible. 
The great challenge of our time is to create sustainable communities; that is, social and 
cultural environments in which we can satisfy our needs without diminishing the chances of 
future generations. 
As indicated in fig.2, in the complex model of a real system, Reserch Institutes should 
be at the very core of the system, as Intermediate Organisations that intermediate relations 
between the Business System and the Higher Education and Research System. Unlike Higher 
Education and Research Sytem, which is a large and complex system that cannot be changed 
quickly, smaller Research Institutes could adapt in real time at the changes in their 
environment. 
It is commonly agreed that a well-functioning system is a system in which not only the 
actors (fig.2), but also the links between them, perform well. An innovation system can be 
defined as “a network of organizations within an economic system that are directly involved 
in the creation, diffusion and use of scientific and technological knowledge, as well as the 
organizations responsible for the coordination and support of these processes“ [11]. This 
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quote emphasizes the role Reserch Institutes should have for promoting sustainable 
development. 
Agricultural policy should no longer reflect top-down, generalized debates and models. 
Development needs to start with what people know and build on their knowledge and 
experiences. With this perspective, the authors of this paper intend to underline the 
importance local knowledge has to its users, different ways in which they use this knowledge, 
and the potential that local knowledge has in some areas of agricultural development. 
Local innovations are broadly perceived as constituting a major under-utilized potential 
for development and rural poverty reduction, and rural development policies should sustain 
this potential more effectively. As a source of knowledge and well-adapted solutions to their 
environment, local innovators should be a part of the local knowledge transfer to Reserch 
Institutes.  
There is a growing recognition that a wide range of different actors and organizations is 
required to stimulate widespread local technological development. New products and 
processes are brought into local economic and social use through networks of organizations, 
often referred to as the innovation system. The key challenge is perceived not in terms of 
devising new technologies, i.e. doing different things, but of bringing about changes in how 
the innovation system works, i.e. doing things differently [9]. One important role for 
innovators is to import technologies from outside system boundaries, often with a new role 
for outsiders, such as Research Institutes, as catalysts and facilitators [10]. 
It is commonly agreed that a well-functioning national innovation system is a system in 
which not only the actors (fig.2), but also the links between them, perform well. An 
innovation system can be defined as “a network of organizations within an economic system 
that are directly involved in the creation, diffusion and use of scientific and technological 
knowledge, as well as the organizations responsible for the coordination and support of these 
processes“ [11]. Seen as organisations responsible for this proces, the reorientation of the 
Research and Development Institutes towards sustainable development and transfer of local 
knowledge and innovation should become a policy in the more general develoment of our 
transition society. 
 
CONCLUSIONS 
 
The rise of nature into culture and of questions regarding human rights and sustainable 
development is the sign of a new paradigm into the research and development. The quality of 
the minds the concept of sustainability attracts, the rapid growth and excitement it generates, 
its broad influence as a unifying concept, and its potential for reshaping culture all suggest we 
are witnessing now a historic transformation [3]  
Most societies aspire to achieve economic development to secure rising standards of 
living, both for themselves and for future generations. They also seek to protect and enhance 
their environment, now and for their children. Reconciling these two aspirations is at the heart 
of sustainable development. The debate is often presented in terms of a conflict between 
economic activity and the environment, as if it is only possible to pursue one at the expense of 
the other. But this is mistaken: economic activity and the state of the environment both affect 
the quality of life. Often economic investment and environmental protection go hand in hand. 
What matters is that decisions throughout society are taken with proper regard to their 
environmental impact and also to their social and cultural impact [4]. 
The Research and Development reorientation should give important attention to 
environmental issues, acknowledging both agriculture’s dependence on sustainable resource 
management, and agriculture’s often negative contribution to pollution and degraded natural 
 155 
resources. We are witnessing in our days a failure of the market to capture the value of 
environmental services, even though the results—including, depleted soils, deforestation and 
loss of biodiversity— have very real economic, as well as socio-cultural, effects. 
There are also many ways in which the right kind of economic activity can protect or 
enhance the environment. These include energy efficiency measures, better product design 
and marketing, waste minimisation, environmentally friendly farming practices, better use of 
land [5], improved technology and techniques of management, along with the implementation 
of up to date technologies [6], and, last but not least, integrating local knowledge and local 
innovation into the development policies. 
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